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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to a mocJifierfor Ihermoplastfc resin, comprising polytetraftuoroethylene (A) and 
an alkyl (meth)acrylate-based polymer (B); and a thermoplastic resin composition comprising this nnodlfier and a ther- 
moplastic resin (C), further, if necessary, a flame retardant (D) and a filler (E) are compounded therein. 

BACKGROUND ART 

10 

[0002] Polytetrafluoroethyiene, due to high crystallinity and iow intermolecular force, has a nature of fiberization by 

a slight stress, and when compounded in a themnopiastlc resin, shows improvements In molding processabiiity, me- 
chanical properties and the like. Because of this, polytetrafiuoro ethylene is conventionally utilized also as an additive 
to a Ihermoplastfc resin. For example, JP-A No. 9-25420 discloses a method of using polytetrafluoroethyiene capsu- 
15 fated by a styrene/acrylonitrile copolymefj for improving the melting speeds of various resins typically including a pol- 
yvinyl chloride resin. 

[0003] When polytetrafluoroethyiene is used in a flame-proofing resin composition, l\ is generally known that fiberi- 
zation thereof In a resin perfornis an effect of suppressing fire spreading by dropping of flame drops fn combustion. 
Particularly, there is recently an increased requirement for flame-proofing of resin materials, and regarding housing 
20 materials of OA instruments such as computers^ printers and the like, and domestic electric appliances such as tele- 
visions, audio instruments and the like, there is a strong desire for flame-proofing to decrease combustion damages. 
Further, the decrease in weight, decrease in thickness and complication of fonn of instruments cause a requirement 
for higher flame retardancy of resin materl^s. 

[0004] \Wien polytetrafluoroethyiene is used in a thermoplastic resin composition, it is known that f iberizatjon thereof 
25 in a resin performs effects of enhancing the melt tension of a resin, preventing draw down rn blow molding, preventing 
jetting in injection molding, decreasing specific gravity in foaming molding, improving appearance in extrusion molding, 
and promoting the dispersibility of a filler in a resin composition containing the filler. 

[0005] However, polytetrafluoroethyiene has poor compatibility with most of thermoplastic resins, and it is difficult to 
uniformly disperse polytetrafluoroethyiene and an aggregate tends to befomied. only by adding polytetrafluoroethyiene 

3D to a resin composition and simply blending this. The aggregate of polytetrafluoroethyiene causes the poor appearance 
of a molded arUcle, further, increases the addition amount necessary for manifestation of flame retardancy and tends 
to invite decrease in mechanical properties such as impact resistance and the like. Because of such a reason, there 
is a strong desire for a technology by which the unifomn dispersion of polytetrafluoroethyiene in a thennoplastic resin 
composition can be conducted easily, and flame retardancy can be Improved by adding a small amount of it. 

35 [0006] There are conventionally trials in which by using a mixture of polytetraf iuoroethytene with an organic polymer, 
polytetrafluoroethyiene is dispersed successfully and the flame retardancy of a thermc^lastic resin composition is 
improved. For example, Japanese Patent Application Publication (JP-B) Ho. 5-8749 describes that flame retardancy 
is improved if a powder obtained by mixing a polytetrafluoroethyiene dispersion and an aromatic vinyl-based polymer 
dispersion and co-coagulating the mixture is used and this powder is added. However, in the case of co-coagulation 
with a polytetrafluoroethyiene dispersion using an aromatic vinyl-based polymer dispersion, when temperature in co- 
coagulation Is too low, coating of polytetrafluoroethyiene with an aromatic vinyl-based polymer becomes difficult, a 
mixture of fine partfcles of an aromatic vinyl-based polymer single body vwth a self adhered substance of mutual pol- 
ytetrafluoroethylenes Is formed, and the resulted powder mixture shows poor handling andflowability, and dispersibility 
rn the thennoplastic resin of the powders becomes insufficient. By this, there is a possibility of occun-ence of variation 

45 in property of manifesting prevention of dropping of flame drips in combustion and there occurs also a posstoillty of 
decrease in the surface appearance of a molded article due to poor dispersibility. 

[0007] Thus, In the case of obtaining a powder by mixing a polytetrafluoroethyiene dl^ersron and an aronrtatic vinyl- 
based polymer dispersion and co-coagulating the mixture, temperature in co-coagulalion should be as nearthe boiling 
point of water as possible, therefore, working safety and productivity are not practical. 

so [0008] Further, Japanese Patent Application Laid-Open (JP-A) No. 9-95583 describes that a powder obtained by 
polymerizing an organic monomer in the presence of a polytetrafluoroethyiene dispersion is excellent in handling. 
However, the particle size of an organic polymer obtained by polymerization in the presence of a polytetrafluoroethyiene 
dispersion is not described here. Actually, with the technology described specifically here, a tendency is manifested in 
which when the content of polytetrafluoroethylefie is higher, the resulted powder gets larger partfcle size, and the 

55 flowabllity of the powder decreases. Namely, this powder shows a tendency of decrease in handling with increase in 
the content of polytetrafluoroethyiene. When such a powder is mixed with a thermoplastic resin, there is a possibility 
that poor dispersion in a thennoplastic resin composition Is caused, exerting a reverse influence on the surface ap- 
pearance of a molded article. In completion of polymerization of an acr^ionitrile-styrene-based polymer^ disposal of 
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remaimng acrylonitrile monomer and styrene monomer needs enormous cost, and in burnfng thereof, there occurs 
also a possibility of generation of a toxic hydrogen cyanide gas from the acrylonrtrile-styrene-based polymer 
[0009] Japanese Patent No. 294288B describes a method of obtaining a powder showing excellent disperslbility of 
polytetrafJuoroethylene, by potymerizing a vinyl-based monomer m a dispersion obtafned by mixing an organic polymer 

5 particle dispersion composed of an alkyi (meth)acrylate having 5 to 30 carbon atoms with a pofytetrafluoroethyierte 
particle dispersion. However, in this method, an alkyI (meth)acrylate -based polymer obtained from an alkyI (meth) 
acrylate having 5 to 30 carbon atoms is used for the purpose of improving the dispersiblNty of polytetrafluoroethylene 
in a polyolefin resin, and use in resins other than potyolefin resins, particularly use in engineering plastics is not con- 
sidered. Also in dispersibility thereof and storage stability for a long period of time of a powder, there is the room of 

10 Improvement. 

[001 OJ JP^ No. 2000-63652 describes that analkyt (meth)acrylate-based polymerand polytetrafluoroethyJene show 
improvements in the draw down resistance and flame retardancy of a thermopSastIc resin composition. However, in 
this method, Individual powders of an alkyi (meth)acrylate-based polymer and polytetraf liioroethylene are mixed with 
a thermoplastic resin, before melting and kneading thereof, and there is a possibility that dispersion of polytetrafluor- 
IS oethylene becomes poor and no good appearance of a molded article Is invited. 

DISCLOSURE OF THE INVENTION 

[0011] The present invention has been investigated for solving the problems of the above-mentioned conventional 
^0 technologies, and the object thereof is to provide a modifier for thermoplastic resin which provides, in adding to a 
themioplastic resin, high dispersrbility of polytetrafluoroethylene and can improve various physical properties such as 
excellent mechanical properties and flame retardancy and the like by addition thereof in small amount, and a thermo- 
plastic resin composition obtained by using this. 

[0012] The present inventors have intensively studied to attain the above-mentioned object, and resuitantly found 
25 that a polytetrafluoroethylene-containing modifier obtained by using an alkyI (meth)acry)ate-based polymer containing 
70% by weight or more of a constituent unit composed of an alkyi (meth)acrylate carrying an alkyI group having 1 to 
4 carbon atoms perfonns a very excellent effect, leading to completion of the invention. 

[001 3] Namely, the present invention relates to a modifier for themnoplastic resin, comprising polytetrafluoroethylene 
(A), and an alkyI (meth)acrylate-based polymer (B) containing 70% by weight or more of a constituent unit composed 

30 of an alkyI (meth) acrylate carr/ing an alkyI group having 1 to 4 carbon atoms. 

[0014] Further^ the present invention relates to a thennoplastic resin composition obtained by adding the above- 
mentioned modifier to a thermoplastic resin (C) so that the content of the polytetrafluoroethylene (A) is 0,001 to 20 
parts by weight based on 1 00 parts by weight of the thermoplastic resin (C); and a thermoplastic resin composition 
comprising the above-mentioned modifier, themnoplastfc resin (C) and ailame retardant (D), or the above-mentioned 

35 modifier, them:iopl3stic resin (C) and a filler (E). 

[0015] In the present Invention, "(methjacryl" means acryl and/or methacryl 

BEST MODES FOR CARRYING OUT THE INVENTION 

[0016] The polytetraf iuoroethylene (A) used in the modifier of the present invention is obtained by polymerizing mon- 
omers containing tetraf Iuoroethylene as the main component. The polytetrafluoroethylene may be copoiymerized with 
other monomer in an amount not deteriorating the desired properties. As the copolymerization component, for example^ 
fluorine-containing olefins such as hexafluoropropylene.chlorotrifluoroethylene^ftuoro-alkylethylene, perfluoroalkyt vi- 
nyl ether and the like; fluorine-containing alkyI (meth)acryfates such as perfluoroatkyi (meth)acrylate and the like; etc, 
are listed The amount of the copolymerization components Is preferab!y 10% by weight or less in 1 00% by weight of 
the totaJ amount of tetraf Iuoroethylene and copolymerization components. 

[0017] The polytetrafluoroethylene (A) is preferably not an aggregate but a particle having an average partfde size 
of 10 |xm or less. 

[0018] The alky I {meth)acrylate-based polymer {B) used in the modifier of the present invention is a polymer con- 
50 tainlng 70% by weight or more of a constituent unit composed of an alky I (meth)acryiate carrying an alkyi group having 
1 to 4 carbon atoms. The alkyI (meth)acrylate carrying an alkyf group having 1 to 4 carbon atoms can be polymerized 
by radical poiymerization, ion polymerization and the like. In the present invention, since the alkyI (meth)acryiate car- 
rying an alkyI group having 1 to 4 carbon atoms is used, the dispersibility of polytetrafluoroethylene in various themno- 
plastic resins and thermoplastic elastomers Is more excellent as compared with conventional polytetraf luoroethylene- 
55 contairung modifiers. Further, the alky I (meth)acrytate-bas6d polymer manifests no possibility of generation of a toxic 
gas in combustion, additionally, shows a significantly smaller amount of monomers remaining in completion of polym- 
erization, and provides low load on environments, as compared with conventional aery Ion Itrile-styrene-based polymers. 
[0019] Specific examples of the alkyl (meth)acrylate carrying an aikyf group having 1 to 4 cariDon atoms include 
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methyl {meth)acrylate, ethyJ (meth)acrylate, butyl (meth)acrylate and the like. The afkyf group may be linear or 
branched. These can be used aJone or in combination of two or more. Partlcuterfy, polymers contaming a constituent 
unit composed of methyl methactylate \n an amount of 50% by weight or more, more preferably 70% by weight or nriore 
are preferable since a powder excellent in handling and storage stability is obtatned. 

5 [0020] In preparing the aikyi (meth)acry late-based polymer (B), other monomers copolymerizable with the alkyf 
(meth)acrylate carrying an alky! group having 1 to 4 carbon atoms can be used In an amount of 30% by weight or less. 
Examples of other monomers include vinyl ether-based monomers such as vinyl methyl ether, vinyl ethyl ether and 
the like; vinyl carboxylate-based monomers such as vinyl acetate, vinyl butyrate and the like; ofefin-based monomers 
such as ethylene, propylene, isobutylene and the like; diene-based mononaers such as butadiene, isoprene, dimeth- 

10 ylbutadiene and the like: and other monomers. 

10021 1 Particularly, it is preferable to use an alkyi (meth)acrylate-based polymer (B) contarnmg an alkyi methacrylate 
carrying an alkyl group having 1 to 4 carbon atoms and an alkyl aery late carrying an alkyI group having 1 to 4 carbon 
atoms In a total amount thereof of 70% by weight or more. When an alky] methacrylate is singly used, Tg is higher, a 
fine powder is generated in large amount In recovering a powder, and powder handling tends to lower, white when an 
aEkyI acrylate Is contained, Tg lowers, and powder property is improved. In this case, it is preferable that the content 
of the alkyl methacrylate is 50 to &0% by weight and the content of the alkyl acrylate is 1 0 to 50% by weight, and powder 
property is best with such a composition. 

[0022] The wei'gh-average molecular weight (Mw) of the alkyi (meth)acry!ate-based polymer (B) is preferably from 
■20,000 to 4,000,000, more preferably from 20,000 to 100,000. When Mw is 100,000 or less, there is a tendency that 
20 f lowabllity is not deteriorated In adding a modifier to a themnoplastic resin. Particuiarly from the standpoint of physical 
property balance, Mw Is further preferably from 20.000 to 50,000, This Mw Is a value measured by gel pemneation 
chromatography. 

[0023] The modifier of the present Invention comprises the above-menfioned polytetrafluoroethylene (A) and alkyl 
(nneth)acry!ate-based polymer (B) as the main component. Regarding the ratio thereof. It is preferable that the propor- 

25 tion of the potytetrafluoroethylene (A) is from 0.01 to 70 parts by weight based on 100 parts by weight of the total 
amount of them. In the modifier of the present invention, the content of the polytetrafluoroethylene (A) is preferably 
from 20 to 70% by weight, more preferably from 40 to 70% by weight. When this content is 40% by weight or more, 
the addition effldency of the modifier is Improved, and when 70% by weight or less, there occurs a tendency that 
dtsperstbllity and processability are not deteriorated. 

30 [0024] For example the modifier of the present invention is obtained by a method [first production method} rn which 
monomers containing 70% by weight or more of an alkyl (meth)acrylate carrying an alkyl group having 1 to 4 cartaon 
atoms are polymerized in a dispersion wherein the polytetrafluoroethylene (A) particles having an average particle size 
of 0.05 to 1 .0 ttm are dispersed, to fomn an alkyl (meth)acry late-based polymer (B), then, solid components in the 
resulted dispersion are coagulated or spray-dried. 

3S [0025] For furliTer exannple, the modifier of the p resent invention Is obtained by a method [second production methocg 
in which a dispersion wherein the polytetrafluoroethylene (A) particles having an average particle size of 0.05 to 1.0 
Jim are dispersed is mixed with a dispersion wherein the alkyl (meth)acrylafe-based polymer (B) particles containsig 
70% by weight or more of a constituent unit composed of an alkyl (meth)acrylate carrying an alkyl group having 1 to 
4 carbon atoms are dispersed, then, solid components in the mixed dispersion are coagulated or spray-dried. 

40 [0026] Coagufation of solid components in the dispersion according to the first production method and the second 
production method can be conducted, for example, by putting them Into hot water containing a dissolved metal salt 
such as calcium chloride, magnesium sulfate and the like and salting them out. Spray drying can be conducted, for 
example, by spraying the aqueous solution Itseff. 

[0027] When monomers containing 70% by weight or more of an alky! (meth)acrylate carrying an alkyl group having 
4S 1 to 4 carbon atoms are polymerized in a dispersion wherein the polytetrafiuoroethylene (A) particles are dispersed, 
to fomn the alkyl (meth)acry late-based polymer (B), then, solid components In the dispersion are coagulated or spray- 
dried, to obtain the modifier of the present inventfon, or when monomers containing 70% by weight or more of an alkyi 
{meth)acrylate carrying an alkyl group having 1 to 4 carbon atoms are polymerized to obtain a dispersion of alkyl (meth) 
acrylate-based polymer (B) particles, then, this dispersion is mixed with a dispersion wherein the polytetrafluoroethyl- 
50 ene (A) particles are dispersed, and solid components in the resulted dispersion are coagulated or spray-dried, to 
obtain the modifier of the present invention, It is preferable to conduct polymerization so that the average particle size 
of the alkyl (meth)acry[ate-based polymer (B) is 0.05 to 0.15 (more preferably 0.05 to 0.1 p. m). In the alkyt (meth) 
acrylate-based polymer (B), when the content of an alkyl (meth)acryfate carrying an alkyl group having i to 4 carbon 
atoms is 70% by weight or less, particularly when the content of methyl methacrylate iq 70% by weight or less, handing 
55 and storage stability for a long period of time of the resulting powder lower, undesirably. 

[0026] The dispersion of polytetrafluoroethylene (A) particles can be obtained by emulsion-polymerizing monomers 
containing tetrafluoroethylene as the main component. Further, as the commercially available product (trade name) of 
the aqueous dispersion of polytetrafluoroethylene (A) particles, Fluone AD-1 , AD-936 manufactured by Asahi Fluoro 
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Polymers K.K.; Polyfrone D-1 , D-2 manufactured by Daikin Industries, Ltd.; Teflon 30J manufactured by MEtsuf Dupont 
Fluoro Chemical K.K.j and the like are listed. 

[0029] The dispersion of aikyl (meth)acry late-based polymer {B) particles contaming 70% by weight or more of a 
constituent unit composed of an alkyi {meth)acrylate canying an alkyl group having 1 to 4 carbon atoms is obtained 

5 by emulsion polymerization, mini emulsion poiymerizatlon and ttie like of monomers containing 70% by wergiit or more 
of an alky! (meth)acrylate carrying an alkyl group having 1 to 4 carbon atoms. The emulsifier which can be used in 
these polymerizations is not particularly restricted, and conventionally known various emulsifiers can be used. For 
example, anionfc surfactants such as fatty acid salts, alkyl sulfate salts, atkytbenzenesulfonate salts, alkylphosphate 
salts, dialkylsulfosuccinate salts and the like; nontonic surfactants such as polyD)fyethylene alkyl ether, polyoxyethylene 

10 fatty esters, sorbitan fatty esters, glycerin fatty esters and the like; cationic surfactants such as aikylamlne saJts and 
the like, can be used. These emulsifiers can be used aione or in combination, 

[0030] When pH of Ihe polymerization system shift to the alkaline side depending on the kind of the emulsifier used^ 
a suitable pH controlling agent can be used for preventing hydrolysis of an alkyl (meth)acrylate. Examples of the pH 
controlling agent Include boric acid-potassium chloride^potasslum hydroxide, potassium dihydrogen phosphate-diso- 

15 dium hydrogen phosphate, boric acid-potassium chloride-potassium carbonate, citric acid-potassium hydrogen citrate, 
potassium dihydrogen phosphate-boric acid, disodium hydrogen phosphate-citric acid and the like are itsted. 
[0031] As the polymerization initiator used in polymerization of an aikyi (meth)acrylate, for example, single component 
systems of water-soluble initiators or oil-soluble Initiators, or Initiators of redox system, are listed. As the specific ex- 
amples of the water-soluble initiators, Inorganic Initiators such as a persuifate and the like are listed. As the specific 

20 examples of the oll-sofuble initiators, organic peroxides such as t-butyl hydroperoxide, cumene hydroperoxidCf benzoyl 
peroxide, lauroyi peroxide and the like; azo compounds, and the like are listed. Specific examples of the redox type 
initiators include, but not limited to, initiators obtained by combining the above-mentioned inorganic initiators with a 
sulfite, hydrogen sulfite, thiosulf ite and the like, initiators obtained by combining the above-mentioned organic peroxides 
and azo compounds with sodium fonnaldehyde sulfoxylate and the iiice, and the like. 

25 [0032] One of the thermoplastic resin compositi'ons of the present invention Is that obtained by adding Qie modifier 
of the present invention so that the content of the poJytetrafluoro ethylene (A) is from 0,001 to 20 parts by weight based 
on 1 00 parts by weight of the themrioplastic resin (C). When the modifier of the present invention is used in an amount 
within this range, a polytetrafluoroeihylene component is uniformly dispersed in the thermoplastic resin (C), giving 
excellent mechanical property and flame retardancy. 

30 [0033] As thermoplastic resin (C), conventionally known various thermoplastic resins are listed. The term " thermo- 
plastic resin" referred to In the present Invention is intended to include also thermoplastic elastomers. Specific examples 
thereof include engineering plastics such as styrene-based resins (St-based resins) such as polystyrene (PS), high 
impact polystyrene (HIPS), (meth) acrylate - styrene copolymer (MS), acrylonltrile - styrene copolymer (SAN), styrene 
• maleic anhydride copolymer (SM A), ABS, ASA, AESand the like, acrylic resins (Ac-based resins) such as polymethyl 

S5 methacrytate (PMMA) and the like, polycarbonate-based resins (PC-based resins), polyamide-based resins (PA-based 
resins), polyester-based resins (PEs-based resins) such as polyethylene terephthalate (PET), polybutyleneterephtha- 
late (PBT) and the like, (modified) potyphenylene ether-based resins (PPE-based resins), poiyoxymethylene-based 
resins (POM-based resins); polysutfone-based resins (PSO-based resins), polyarylate-based resins (PAr-based res- 
ins), polypheny lenesulfide-based resins (PPS-based resins), thermoplastic polyurethane-based resins (PU-based res- 

40 ins) and the like; polymer alloys such as PC-based resin/St-based resin alloys such as PC/ABS resins and the like, 
PA-based resln/St-based resin alloys such as PA/ABS resins and the like, PA-based resin/poiyolef in-based resin alloys 
such as PA/PP and the like, PC-based resin/PEs-based resin alloys such as PC/PBT and the like, alloys of mutual 
polyoiefin-based resins such as PP/PE and the like, PPE-based resin alloys such as PPE/HIPS, PPE/PBT, PPE/PA 
and the like; polyolef in-based resins such as poly-a-oleflns such as polyethylene, (ultra) low density polyethylene, 

45 polypropylene, polybutene, poly-4-methylpentene and the like, copolymers of mutual a-olefins such as ethylene pro- 
pylene rubber, ethylene butene copolymer, ethylene butene terpolymer and the like, copolymers of a-olefins with var- 
ious monomers such as an ethylene vinyl acetate copolymer, ethylene/ethyl acrylate copolymer, ethylene methyl meth- 
acrylate copolymer, ethylene/maleic anhydride copoi^er, ethylene/acrylic add copolymer, ethylene/glycidyl methacr- 
ylate copolymer and the like; andtiiermopiastic elastomers such as polylactic add, poiycaprolactone, aliphatic polyester 

50 resins essentially consisting of an aliphatic glycol and an aliphatic dicarboxyltc acid or derivative thereof, bio-degradable 
cellulose esters, polypeptides, polyvinyl alcohol, starch, carageenan, chitin-chitosan, bio-degradable resins such as 
natural linear polyester-based resins and the like, styrene-based elastomers, urethane-based elastomers, polyester- 
based elastomers, polyamide-based elastomers, fluorine-based elastomers, 1 ,2-polybutadiene, trans-1 ,4-polyiso- 
prene. acrylic elastomers and the tike. IHowever, the thermoplastic resin (C) is not limited to these examples, and 

55 general thennoplastlc resins other than these examples can be used. These may be used aione or in combination of 
two or more. 

[0034] To the themrioplastic resin composition of the present invention, various additives such as a flame retardant, 
plasticlzer. stabilizer, filler, impact resistance improving agent, lubricant, processing aid, foaming agent, pigment, de- 
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fogging agent, anti-bacteria! agent, antistatic agent, conductivity Imparting agent, surfactant, crystal nucleating agent , 
heat resistance improving agent and the like can be added depending on the c*ject, providing the properties of the 
composition are not deteriorated. 

[0035] Examples of the flame retardant (D) Inciude phosphates such as tiicresyl phosphate, triallyl phosphate, triphe- 
5 nyl phosphate, cresyf diphenyl phosphate, tri(chloroelhyl) phosphate, tris(dichloropropyt) phosphate, tris{2,3-dibromo- 
propyl) phosphate and the like; condensed phosphates such as phenylenebis(phenylg!ycidy[ phosphate) and the (ike; 
phosphorus-based compounds such as red phosphorus, polyammonium phosphate/pentaerythritol comptex system 
and the like; polyols such as phosphate-type polyois, hatogen-containing polyols, phosphorus-containing polyols and 
the like; aromatic halogen compounds such as hexabromobenzenSj decabromodiphenyl oxide and the like; halogen- 
10 ated epoxy resins such as brominated bisphenol-based epoxy resins and the like; hatogenated polycarbonate resins; 
bromlnated polystyrene resins; brominated bisphenol cyanurate resins; brominated polyphenylene oxides; decabro- 
modiphenyl oxide bisphenol condensate; metat hydroxides such as afuminum hydroxide, magnesium hydroxide, cal- 
cium hydroxide, calcium aluminate, hydrotalcite and the like; antimony compounds such as antimony trioxide, antimony 
pentoxide and the like; triazine compounds such as metamine, cyanuric acid, melamine cyanurate and the iike; addl- 
es tionally, kaolin clay, dorsonite, cateium carbonate zinc borate, molybdenum compounds, ferrocene^ tin compounds » 
inorganic complex salts and the like. Particularly, phosphates containing no halogen such astricresyt phosphate, triaiiyi 
phosphate, tn'phenyl phosphate, cresyl diphenyl phosphate and the like and condensed pho^hates such as phe- 
nyl eneb is (phenylgiydicyf phosphate) and the itke, are preferably used. 

[0036] As the filler (E), metal powders, oxides^ hydroxides, silic acid or silicates, carbonates, silicon carbonate, veg- 
20 etable fiber, animal fiber, synthetic fiber and the like are listed. Specific typical examples thereof include an aluminum 
powder, copper powder, iron powder, alumina, natural woods, paper, calcium carbonate, talc, magnesium carbonate, 
mice, kaolin, calcium sulfate, barium sulfate, aJuminum hydroxide, magnesium hydroxide, silica, clay, zeolite, talc, 
wollastonite, acetate powder, silk powder, aramide fiber, glass flber, carbon fiber, metal fiber, carbon black, graphite, 
glass beads, reproduced filter materials and the like. 
25 [0037] As the reproduced filler material used in the filler (E), agricultural wastes such as hull, bran, rice pollshlngs, 
corn waste, potato shell, de-fatted soy bean, walnut shell, coconut shell, bagasse and the tike; brewing lees such as 
distillation lees of distilled alcohol such as shochu and the like, beer malt Jees, wine grape lees, sake-cake, soy bean 
lees and the like; various sediments such as tea sediment, coffee sediment, citrus squeezed sediment and the like; 
food processing wastes such as okara (bean curd waste), chioreHa and the like; fishery wastes such as shells such 
30 as oyster shell and the like, mail of shrimp and crab and the like; wood wastes such as sawdust, scrapped wood 
(haihodaki), bark, cut bamboo, waste wood generated by wood cutting in a lumber milt, demolition of wood houses 
and the like; wastes such as waste pulp, paper piece and the like generating in paper regeneration and paper making 
businesses, are listed. These can be used alone or In admixture of two or more. 

[0038} The torn and size of the filler (E) are not particularly restricted, and in the case of particular shape, when 
35 particle size Is larger, and En the case of fiber shape, when fiber is too long, the di^ersibility of the filler (E) towers and 
the product appearance deteriorates, therefore, ground fillers are preferably used, and those are preferably 1 0 mesh 
pass or smaller, more preferably 1 00 mesh pass or smaller. From the standpoint of handling of a ground article, those 
are preferably 1 0000 mesh pass or larger. 

[00391 Though the water content of the filler (E) is not particularly restricted, since the filler (E) often contains water 
40 in large proportion, it Is preferable to dry the filler (E) by an oven or heat stirring treatment and the like until the water 
content reaches 20% by weight or less due to handling as a powder. Further, even if the water content is 20% by weight 
or less, when abnomnal foaming and the like occur on a molded article, it is preferable to further dry the filler by an 
oven or heat stirring treatment and the like, and It is particularly preferable to drylhefliler until the water content reaches 
1% by weight or less. 

45 [0040] For improving dispersibility into the thermopiastic resin (C), it is possible to use fillers previously surface- 
treated with fine particles of polybasic acid anhydrides such as maleic anhydride and the like, organic peroxide such 
as dicumyl peroxide and the like, polyolefins modified with an acid, polyester-based waxes, fatty acid metal salts such 
as zinc stearate and the like, metal oxtdes such as titanium oxide, c^Ium oxide and tJie like. 
[0041] The fillers (E) can be used alone or in admixture of two or more. The compounding amount of the filler (E) is 

50 preferably from 0 to 2000 parts by weight based on 1 00 parts by weight of the thenmoplastic resin (C). It is preferable 
from the standpoint of appearance that this compounding amount is 2000 parts by weight or less. 
[0042] As the typical examples of the foaming agent (F), inorganic foaming agents, volatile foaming agents, decom- 
posing type foaming agents and the tike are listed. As the inorganic foaming agent, for example, carbon dioxide, air, 
nitrogen and the like are listed. Examples of the volatile foaming agent include aliphatic hydrocarbons such as propane, 

55 n-butane, isobutene, pentane, hexane and the like, hafogenated hydrocarbons such as trlchtorofluoromethane, dichto- 
rofluoromethane, dichlorotetrafluoroethane, methyl chloride, ethyl chloride, methylene chforide and the like. As the 
decomposing type foaming agent, for example, azodicarbonamide, dinitrosopentamethylenetetramine, azobisisobuty- 
ronitrile, sodium bicarbonate and the like are listed. These foaming agents may be appropriately used In admixture. 
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[0043] When the foaming agent (F) is used, tt may also be permissible to further add a bubble controfling agent into 
a melt kneaded substance of a thermoplastic resin composition. As the bubble controlling agent, for example, inorganic 
powders such as taic, silica and the like, reaction mixtures of an acidic salt of a poly-valent carboxylic acid, a poly- 
valent carboxyfic acid and sodium carbonate or sodium bicarbonate, citric acid and the like are listed. 

5 [0044] Examples of the plasticizer incfude phthalate-based plasticizers such as dimethyl phthalate, diethyl phthalate, 
dibutyl phthalate, dihexyl phthalate, di-n-oclyl phthalate, 2-ethylhexyl phthalate, diisooctyl phthatate, dicapryl phthalate, 
dinonyl phthalate, dtlsononyl phthalate, didecyl phthalate^ diisodecyl phthalate, diundecyl phthalate, dllauryl phthalate, 
ditridecyl phthalate, dibenzyl phthaiate, dicyclohexyl phthalate, butylbenzyl phthalate^ octyidecyl phthalate, butyloctyl 
phthalate, octylbenzyl phthalate, n-hexyl-n-decyl phthalate, n-octyl-n-decyi phthalate and the like; phosphate-based 

io plasticizers such as tr'rcresyl phosphate, tri-2-ethylhexyl phosphate^ triphenyl phospliate, 2-ethylhexyl diphenyl phos- 
phate, cresyl diphenyl phosphate and the like; adipate-based plasticizers such as dl-2-ethylhexyl adipate, diisodecyl 
adipate, n-octyl-n-decyl adipate, n-heptyl-n-nonyl adipate, diisooctyl adipate, diiso-n-octyl adipate, di-n-octyl adipate, 
didecyl adipate and the like; sebacate-based plasticizers such as dibutyl sebacate, di-2-ethylhexyl sebacate, diisooctyl 
sebacate, butylbenzyl sebacate and the like; azelate-based plasticizers such as di'2^thy]hexylazeiate, dihexyl azelate, 

IS diosooctyl azelate and the like; citrate-based plasticizers such as triethy! citrate, triethyl acetylcitrate, tributyl citrate, 
tributyl acetylcltrate, trl-2-ethyIhexyl acetylcitrate and the like; g[ycolate-l:>ased plasticizers such as methylphthafylethyl 
glycolate, ethylphthalylethyl glycol ate, butylphthalylbutyl glycoiate and the like; trimellitate-based plastkiizers such as 
tributyl trimellitate^ tri-n-hexyl trimeliitate, tri-2-exylhexyl trimellitate, trt-n-octyl trimellitate, triisooctyl trimellitate, tri-iso- 
decyl trimellttate and the like; phthailc acid isomer ester-based plasticizers such as di -2-ethylhexyl isophthalate, di- 

20 2-ethylhexyl terephthalate and the like; ricinolate-based plasticizers such as methylacetyl ricinotate, butytacetyl rici- 
nolate and the like; polyester-based plasticizers such as polypropylene adipate, polypropylene sabacate, modified 
polyesters thereof, and the like; epoxy-based plasticizers such as epoxidized soy bean oil, epoxybutyl stearate, epoxy 
(2-e^ylhexy]) stearate, epoxidized linseed oil and the like. These can be used alone or in combination of two or more. 
[0045] Examples of the stabilizer Include lead-based stabilizers such as tri-basic lead sulfate, dibasic lead phosphite, 

25 basic lead sulfite, lead silicate and the tike; metal soap-based stabilizers derived from metals such as potassium, 
magnesium, barium, zinc, cadmium, lead and the like and fatty acids such as 2-ethylh6xanoic acid, lauric acid, myrisUc 
acid, palmitic acid, stearc acid, rsostearic acid, hydroxystearic acid, oleic acid, nctnoleic acid, behenic acid and the 
like; organic tin-based stabilizers derived from an alkyt group, ester group, and fatty acid salt, maleate, sulfur-containing 
compound; com):^ex metal soap-based stabilizers such as Ba-Zn-based, Ga-Zn-^based, Ba-Ca-based, Ca-Mg-Sn* 

30 based, Ca-Zn-Sn-based, Pb-Sn -based, Pb-Ba-Ca-based stabilizers and the iike; metal salt-based stabilizers derived 
from metals such as barium, zinc and the like, and usually two or more organic acids such as branched fatty acids 
such as 2-ethylhexanoic acid, iso-decanoic acid, trial kyiacetic acid and the llke^ unsaturated fatty acids such as oleic 
acid, ricinoleic acid, linoleic acid and the like, alicyctic acids such as naphthenic acid and the like, aromatic acids such 
as phenol, benzoic acid, salicylic acid; and substituted derivatives thereof; metal-based stabilizers such as metal salt 

35 liquid stabilizers obtained by dissolving the above-mentioned stabiHzers in an organic solvent s uch as petroleum-based 
hydrocaii>ons, alcohols, glycerin-derivatives and the like, and further compounding a stabilizing akisuch as phosphites, 
epoxy compounds, coloration preventing agents, transparency improving agents, light stabilizers, antioxidants, lubri- 
cants and the like; and non-metal-based stabilizers such as epoxy compounds such as epoxy resins, epoxidized soy 
bean oil, epoxidized vegetable oil, epoxidized fatty alkyl esters and the like, organic phosphites in which phosphorus 

40 is substituted by an alkyl group, aryl group, cycloalkyi group, alkoxyl group and the like and which has a dihydric alcohol 
such as propylene glycol and the like, an aromatic compound such as hydroquinone, bispheno] A and the tike, hindered 
phenols such as blsphenol dimerlzed via BHT, sulfur, methylene group and the like, ultravtolet absorbers such as 
salicylates, benzophenone, benzotriazole and the like, light stabilizers such as hindered amine or nickel complex salt, 
ultraviolet shielding agents such as carbon black, rutile type titanium oxide and the like, poly-hydric alcohols such as 

^5 trimethylolpropane, pentaerythritol, sorbitol, mannitol and the like, nitrogen-containing compounds such as p-aminoc- 
rotonate, 2-phenynndole, diphenylthiourea, di-cyanedlamide and the like, sulfur-containing compounds such as di- 
alkyithiodipropionates and the like, keto compounds such as acetoacetates, dehydro acetic add, ^diketone and the 
like, organic silicon compounds, borates and the like. These can be used alone or in combination of two or more, 
[0046] Examples of the Impact resistance improving agent Include polybutadlene, polyisoprene, polychloroprene, 

50 fluorine rubber, styrene-butadiene-based copolymer mbber, methyl methacrylate-butadiene-styrene-based copolymer, 
methyl methacrylate-butadiene-styrene-based graft copolymer, acrylonitrile-styrene-butadiene-based copolymer rub- 
ber, acrylonitrile-styrene-buladFene-based graft copolymer, styrene-butadiene-styrene block copolymer rubber, sty- 
rene-isoprene-styrene copolymer rubber^ styrene-ethylene-butylene-styrene copolymer rubber, ethylene-propylene 
copolymer rubber, ethylene-propylene-diene copolymer rubber (EPDM), sii bone-containing acrylic rubber, silicone/ 

55 aery I complex rubber-based graft copolymer, silteone-based rubber and the like. As the diene in ethylene-propylene- 
diene copolymer rubber (EPDM), 1 ,4-hexanediene, dicyclopentadiene, methylenenorbomene, ethlldenenorbornene, 
propenylnorbornene and the iike are listed. Tliese impact resistance improving agents can be used alone or in com* 
binatlon of two or more. 



7 



EP 1 398 352 A1 

[0047] Examples of the tubricant include pure hydrocarbon-based lubricants such as liqurd paraffin, natural paraffin , 
nnicro wax, synthetic paraffin, lower molecular weight polyethylene and the Dke; halogenated hydrocarbon-based lu- 
bricants; aliphatic lubricants such as higher fat^ acids, oxy fatty acids and the Wke; fatty am!de4}ased lubricants such 
as fatty amides, bisfatty ^Ides and the like; ester-based lubricants such as lower alcohol esters of fatiy acids, poly- 
5 hydric alcohol esters of fatty acids such as glyceride and the like, polygfycol esters of fatty acids, fatty alcohol esters 
of fatty acids (ester waxes) and the tike; and lubricants composed of metal soaps, fatty alcohols, polyvalent alcohois^ 
polyglycols, polyglycerols. p^ial esters of fatty acfds and poly-hydric alcohols, partial esters of fatty acids, polyglycols 
and polyglycerols. 

[0048] Examples of the processing aid indude (nneth)acrylate-based copolymers, (meth)acrylate-styrene copoly- 
10 mers, (meth)acry[ate-styrene-a-methylstyrene copolymers, acrylonitrile-styrene copolymers, aciylonitrile-sty- 
rene-(meth)acry]ate copolymers, acrylonitrile-styrene-a-styrene copolymers, acrylonitrile-styrene-maleimide copoly- 
mers and the (ike. 

[0049] Compounding of the modifier of the present invention into the thermoplastic resin (C) can be conducted, for 
example, by melt kneading by conventionally known methods such as extrusion kneading, roll kneading and the like. 
Further possible is muttr-stage mixing in which the modifier of the present Invention and a part of the thermoplastic 
resin (C) are mixed f 1 rst to provide a master batch, and the remaining part of the thermoplastic resin (O) is f u rther added 
to and mixed with this. . 

[O050] As the method of molding a thennnoptastic resin composition containing the modifier of the present invention 
added, for example, calender molding, heat molding, extrusion blow molding, foaming molding, extrusion molding, 

20 injection molding, melt spinning and the like are listed. 

[0051] As the useful molded articles obtained by using a themnoplastic resin composition containing the modeler of 
the p resent invention added, for example, molded articles in the form of sh eet, film or hetero shape obtained by extrusio n 
molding; hollow molded bodies, injectbn molded bodies and the like obtained by blow molding and injection molding. 
Specific examples thereof indude bumpers, spoilers » side moles of automobiles, ceilings, interiors, housings of OA 

25 instruments, construction materials such as window frames, shelf plates, floor materials, wall materials and the like. 
[0052] The present Invention will be ilfustrated further in detail by the following examples below, but the scope of the 
present invention is not limited to them. In the descriptions, parts and % are all by weight. Measurements of physical 
properties were carried out by the following methods. 

30 (1) Solid component concentration: 

[0053] It was determined by drying a particle dispersion at 1 80*C for 30 minutes. 

(2) Particle size measurement: 

35 

[0054] A dispersion of modifier particles was diluted with distilled water and used as a sample, and the particle size 
thereof was measured using CHDF 2000 type grain size distribution meter manufactured by MATEC, US. The meas- 
urement was conducted according to the standard conditions recommended by MATEC. Namely^ an exclusive capillary 
type cartridge for particle separation and approximately neutral carrier liquid were used, and 0.1 ml of a diluted latex 
40 sample having a concentration of about 3% was used for measurement, at a flow rate of t,4 ml/min. a pressure of 
about 4000 psi (2600 KPa) and a temperature of 35" C. As the standard particle size substances , twelve mono-dispersed 
polystyrene particles in total, having known partrcle sizes within the range from 0.02 jxm to 0.8 ^nri, manufactured by 
DUKE. US were used. 

^ (3) Welgh-average molecular weight measurement: 

[0055] Measurement was conducted using a column (K-B06U manufactured by Showa Denko K.K.) in gel pemieation 
chromatography (LC-10Asystem» manufactured by Shlmadzu Corp.) 

50 (4) Measurement of flowability of powder: 

[0056] It was measured using a bulk specific gravity meter (manufactured by Tsutsul Rrkagaku Kikai K.K.) according 
to JIS KB721 , In this measurement, a powder was filled in a funnel of the bulk specific gravity meter, then, the powder 
was flowed for 10 seconds from the funnel, and the powder flown was weighed, and used as an index of flowability of 
55 the powder {g/10 sec). 

[0057] Larger amount of the powder flow during 10 seconds means excellent flowability of the powder. In actual 
working, a powder showing excellent flowability means excellent handling, too. 
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(5) ivleasurement of storage stability of powder 

[0058] 20 g of a powder was tilled in an acrylic resin vessel, which was placed in a gear oven (GHPS-222, manu- 
factured by Tabal K.K.) having a temperature controlled in the oven of 60°0 and left for 6 hours while placing a weight 
5 of 5 kg on the vessei, then, removed and cooled to room temperature, to produce a bJock of the powder This powder 
was placed on a sieve having an opening of 12 mesh, and crushed by a vibration sieving machine (micro form magnetic 
vibration sieving machine M-2, manufactured by Tsutsut Rtkagaku Kikai K.K.), and time when the crushed amount 
reached 60% was used measured and used to indicate the storage stabliity of the powder. 

[0059] Whwi the t^e when this crushed amount reaches 60% Is shorter, the powder is not easily solidified during 
10 actual storage of the powder, and even If solidified, the bfock of the powder can be easily broken. 

(6) Combustlbnitytest: 

[0060] Vertical combustibility test was carried out according to UL 94 standard. A specimen having a thickness of 
1 .6 mm was used. 

(7) Izod bnpact strength test: 

[01^1] It was measured using a notched specimen having a thickness of 3.2 mm at 23'*C according to ASTM D256. 

20 

(8) Tensile test: 

[0062] The tensile strength and tensile elongation were measured according to ASTM D638. 

^5 (9) Surface appearance: 

[0063] The surface appearance of a specimen injection-molded was visually observed and judged according to the 
following standards. 

30 O ; Neither fish eye nor steak is observed on the surface. 
X: Fish eye and steak are observed on the surface. 

[0064] However, only in evaluations shown In Table 2, presence or absence of an aggregate Inspeclmen was visually 
observed in addition to the surface appearance. 

O : No fish eye Is observed on the surface and no aggregate Is observed in a specimen. 
K: Fish eye is observed on the surface and aggregate is obsep/ed in a specimen. 

<Production Example 1: modifier for thermoplastic resin (A-1)> 

40 

[0065] To 83.3 parts of a polytetrafluoroethylene particle dispersion (manufsK^tured by Asahi Fluoro Polyn^rs K.K., 
Fluone AD936, solid concentration: 63,0%, containing a polyoxyethylene alkyl phenyl ether in a proportion of 5% based 
on poiytetrafiuoroethyfene) was added 11 6.7 parts of distilled water, to obtain a pofytetrafluoroethyfene particle disper- 
sion (A-l-l) having a solid content of 26,2%. This dispersion (A-1 -1) contains 25% of poJytetraffuoroethyiene particles 

45 and 1 .2% of a polyoxyethylene alky! phenyl ether. 

[00661 "t 65 parts of distilled water and 2.0 parts of dipotassium alkenylsuccinate were charged Into a reaction vessel 
equipped with a stirrer, cond^ser, thermocoupte and nitrogen introduction port, then, 80 parts of the polytetrafluor- 
oethylene dispersion (A-1-1) (20 parts by weight of polytetrafluoroethylene) was charged Into the reaction vessel using 
a rotary pump (manufactured by Johnson Pump, IC30S-D), then, the atmosphere in the reaction vessel was purged 

50 with nitrogen by passing a nitrogen flow througfi the vessel. Then, the temperature in the system was raised to SS^'C, 
and when the liquid temperature inside reached 55°C, a mixture composed of 0.1 part of potassium persulfate and 5 
parts of distilled water was added, further, to this was dropped 64 parts of methyl methacrylate and 1 6 parts of n-butyl 
methacrylate over 90 minutes, and these were polymerized. After completion of dropping, the reaction mixture was 
kept for about 45 minutes, to complete the polymerization. Throughout a series of operations, no separation of solid 

55 was observed, and a uniform particle dispersion was obtained, 

[0067] On the other hand, 150 parts of an aqueous solution dissolving caicium acetate In a proportion of 7% was 
heated at 70°C and stirred. Into this aqueous solution was gradually dropped 100 parts of the particle dispersion 
previously prepared, to precipitate solid. Then, this precipitate was separated, filtrated and dried, to obtain a poly- 
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tetraftuoroethytene-containlng thermoplastic resin modifier {A-1). 

[0058J The average particle size of the atkyi (meth)acrylate-baseci polymer In this particle dispersion was 0.80 firrr. 
The weigh-average molecular weight (Mw) of the alkyi (meth)acrylate-based polymer measured by gel permeation 
chromatography was 2,600,000, 

5 

<Productlon Example 2: modifier for thermoplastic resin {A-2)> 

[0069] A polytetrafluoroethylene particle dispersion (A'2-1) having a solid content of 26.2% was obtained in the same 
manner as In Production Example 1. 200 parts of this dispersion (A-2-1) (50 parts of polytetraftuoroethylene) was 

10 charged into a reaction vessel equipped with a stirrer, condenser, thermocouple and nitrogen Introduction port by using 
a rotary pump (IC30S-D), then, 35 parts of distilled water, 3.0 parts of dipotassium alkenylsuccinate, 40 parts by methyl 
methacrylate, 10 parts of n-butyl acrylate, 0.2 parts of t■^^lltyl hydroperoxide and 0,5 parte of n-octylmercaptane as a 
chain transfer agent were charged, and the atmosphere in the reaction vessei was purged with nitrogen by passing a 
nitrogen flow through the vessel. Then, the temperature in the system was raised to 60°C, and when the liquid tern- 

15 perature inside reached 60°C, a mixture composed of 0.0005 parts of Iron sulfate (tJ), 0.0015 parts of disodium ethyi- 
enediamlnetetraacetate, 0.3 parts of rongatite salt and 5 parts of distilled water was added, to initiated radical polym- 
erization. This condition was kept for 90 minutes/ to complete the polymerization. Through a series of operations, no 
s^aration of solid was observed, and a unlfomn particle dispersion was obtainecf. Thereafter, precipitation, separation, 
■filtration and drying were conducted In the same manner as in Production Example 1 , to obtain a polytetrafluoroethyl- 

20 ene-contalning thermoplastic resin modifier (A-2). 

[0070] The average particle size of the alkyI (meth)acrylate-based polymer in this partide dispersion was 0.07 jim. 
The Mw of the alkyI (meth)acrylate-based polymer was 47.000, 

^Production Examples: modifier for thernfK>plastic restn (A-3)> 

25 

[0071 ] A polytetrafluoroethylene particle dispersion (A-3-1 ) having a solid cont^t of 26.2% was obtained in Hie same 
manner as In Production Example 1 , 

10072] On the other hand, into a reaction vessel equipped with a stirrer, condenser, thermocouple and nitrogen in- 
troduction port was charged 225 parts by distilled water, 80 parts of methyl methacrylate, 20 parts of n-butyl aery late ^ 

30 0.2 parts of n-octyimercaptane and 2.5 parts of sodium dodecylbenzenesulfonate, and the atmosphere in the reaction 
vessel was purged with nitrogen by passing a nitrogen flow through the vessel Then, the temperature in the system 
was raised to 60*C, and when the liquid temperature inside reached 60^*0, a mixture composed of 0.0005 parts of iron 
sulfate (II), 0.0015 parts of disodium ethylenediaminetetraacetate, 0.3 parts of rongalite salt and 5 parts of distilled 
water was added, to initiated radical polymerization. The liquid temperature was raised up to 95'C by the initiation of 

35 polymerization. Thereafter, when the liquid temperature lowered to 80^ C, this condition was kept for 90 minutes, to 
complete the polymenzation, to obtain a (meth}acrylate-based polymer particle aqueous dispersion (A-3-2}. This par- 
ticle aqueous dispersion (A-3-2) had a solid content of 30.4%. The average particle size of the alky I (meth)acry late- 
based polymer In this particle dispersion (A-3-2) was O.oa \m\. The Mw of the alkyI (methjaay fate-based polymer was 
50,000. 

40 [0073] 200 parts of the polytetrafluoroethylene particle dispersion (A-3-1) (50 parts of polytetrafluoroethyler)e) pre- 
viously prepared was charged into a reaction vessel equipped with a stirrer, condenser, thermocouple and nitrogen 
introduction port by using a rotary pump (IC30S-D), then, 184.5 parts of the (meth)acrylate-based polymer particfe 
aqueous dispersion (A-3-2) (50 parts of (meth)acrylate-based polymer) was charged^ and Uie liquid Inside was heated 
and stirred until the temperature reached 80*C. When the liquid temperature inside reached SO^C, stirring was con- 

<5 tinuedfor 1 hour, to obtain a mixture of both dispersions. Thereafter, precipitation, separation, filtration and drying were 
conducted in the same manner as in Production Example 1 , to obtain a polytetraf luoroethylene-containing thenrioplastic 
resin modifier (A-3). 

<Production Example 4r modifier for thermoplastic resin (A-4)> 

50 

[0074J A polytetrafluoroethylene particle dispersion having a solid content of 26.2% (A-4-1 ) was obtained In the same 
manner as in Production Example 1 . 

[0075] 280 parts of this dispersion (A-4-1) (70 parts of polytetrafluoroethylene) was charged Into a reaction vessel 
equipped with a stirrer, condenser, themiocouple and nitrogen introduction port by using a rotary pump (IC30S-D), 
55 then, the atmosphere in the reaction vessel was purged with nitrogen by passing a nitrogen flow through the vessel. 
Then, 4.0 parts of dipotassium alkenylsuccinate and 5 parts of distilled water were charged, and the terrrperature in 
the system was raised to 55*^0 and when the liquid temperature inside reached 55''C, a mixture composed of 0.1 part 
of potassium persulfate and 5 parts of distilled water was added, further, 24 parts of methyl methacrylate. 6 parts of 
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n-butyl methacrylate, 0.3 parts of n-ociylmercaptane were dropped over 90 mirtLrtes, and they were polymerized. After 
completion of dropping, the mixture was Icept for about 45 minutes to complete polymerizatiori. ThroughoLit a series 
of operations, no separation of solid was observed, and a unifomri particle dispersion was obtained. 
[0076] On the other hand, 150 parts of an aqueous solution dissolving calcium acetate in a proportion of 7% was 
heated at 70°C and stirred, into this aqueous solution was gradually dropped 100 parts of the particle dispersion 
previously prepared, to precipitate solid. Then, this precipitate was separated, filtrated and dried, to obtain a poly- 
tetrafluoroethylene-containlng thermoplastic resin modifier (A-4). 

[0077] The average particle size of the alltyl (meth)acry late-based polymer in this particle dispersion was 0.07 p.m. 
The weigh-average molecular weight (Mw) of the alkyl (meth)acrytate-based polymer measured by get permeation 
chromatography was 20,000. 

<Produclion Example 5: modifier for thermoplastic resin {A-5)> 

[0078] A polytetrafluoroethylene particle dispersion having a solid content of 26.2% (A-5-1 ) was obtained In the same 
manner as In Production Example 1 . 

[0079] Into a mixture of 35 parts of methyl methacrylate and 65 parts of dodecyj methacrylate was dissolved 0. 1 paxX 
of Bzoblsdimethylvaleronitrlle. To this was added a mixture of 2.0 parts of sodium dodecylbenzenesulfonate and 225 
parts of distilled water, and the mixture was stirred for 4 minutes by a homo-mixer at 10,000 rpm, then, passed twice 
at a pressure of 30 MPa through a homogeni^er, to obtain a stable methyl methacrylate/dodecyl methacrylate previous 
dispersion. This was charged into a reaction vessel equipped with a stirred, condenser, thermocouple and nitrogen 
introduction port* and the liquid temperature inside was raised to BCC under a nitrogen flow and stirred for 3 hours to 
complete radical polymerization, to obtain a (meth)acrylate-based polymer particle aqueous dispersion (A-'5'2). This 
particle aqueous dispersion (A-5-2) had a content of 30.4%. The average particle size of the alkyl {meth)acrylate'baseci 
polymer in this particle dispersion (A-5-2) was 0.20 fim. The Mwof the alkyl (meyi)acryiate-based polymer was 1 0OOOD. 
[0080] Into a reaction vessel equipped with a stin-er, condenser, thermocouple and nitrogen introduction port was 
charged BO parts of the polytetrafluoroethylene particle dispersion (A-3-1) (20 parts of polytetrafluoroethylene) previ- 
ously prepared, by using a rotary pump (IC30S-D), then, 263,2 parts of the {meth)acrylate-based polymer particle 
aqueous dispersion (A-5-2) (BO parts of (meth)acrylate-based pol^ffner) was charged, and the liquid inside was heated 
and stirred until the temperature reached 80°C. When the liquid temperature inside reached B0°0, stirring was con- 
tinued for 1 hour, to obtain a mixture of both dispersions. Thereafter, precipitation, separation, filtration and drying were 
conducted in the same manner as in Production Exanple 1 , to obtain a polyletrafluoroethylene-containing thermoplastic 
resin modifier (A-5). 

<: Production Example 6: nK>difler for thermoplastic resin (A-6)> 

[0081 J A potytetraf luoR>ethylene particle dispersion (A-6-1 ) having a solid content of 26.2% was obtained in the same 
manner as In Production Example 1. 165 parts of distilled water and 1.5 parts of dfpotassium alicenylsuccinate were 
charged into a reaction vessel equipped with a stirrer, condenser, themnocouple and nitrogen introduction port, then, 
200 parts of the polytetrafluoroethylene dispersion (A-6-i ) (50 parts by weight of polytetrafluoroethylene) was charged 
into the reaction vessel using a rotary pump (IC30S-D), then, the atmosphere In the reaction vessel was purged with 
nitrogen by passing a nitrogen flow through the vessel. Then, the temperature in the system was raised to 55" C, and 
when the liquid temperature inside reached 55^C, a mixture composed of 0.1 part of potassium persulfate and 5 parts 
of distilled water was added, further, to this was dropped 10 parts of acrylonitrile and 40 parts of styrene over 90 
minutes, and these were polymerized. After completion of dropping, the reaction mixture was kept for about 45 minutes, 
to complete the polymerization. Throughout a series of operations, no separation of solid was olaserved, and a uniform 
particle dispersion was obtained. 

[0082] On the other hand, 150 parts of an aqueous sofutiort dissolving calcium acetate in a proportion of 7% was 
heated at 9&'^C and stirred. Into this aqueous solution was gradually dropped 100 parts of the partkHe dispersion 
previously prepared, to precipitate solid. Then, this precipitate was s^rated, filtrated and dried, to obtain a poly- 
tetrafliioroethylene-containing thermoplastic resin modifier (A-6). 

[0083] The average particle size of the alkyl {meth)acryJate-based polymer in this particle dispersion was 0.1 0 \xm. 
The weigh-average molecular weight (^tw) of the alkyl (meth)acrylate-based polymer measured by gel permeation 
chromatography was 49,000. 

cPfoduction Example 7: modifier for thennoplaslic resin {A-7)> 

[0084] 230 parts of distided water and 2.0 parts of drpotassEum atkenylsuccinate were charged into a reaction vessel 
equipped with a stirrer, condenser, thermocouple and nitrogen introduction port, further, 80 parts of methyl methacrylate 
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and 20 parts of n-butyl methacryfate were charged, then, the atmosphere in the reaction vessel was purged with nitrogen 
by passing a nitrogen flow through the vessel. Then, the temperature in the system was raised to 55°C, and when the 
liquid temperature inside reached 55*C, a mixture composed of 0.1 part of potassium persulfateand 5 parts of distilled 
water was added, the reaction mijcture was kept for about 45 minutes, to complete the pofymerization, to obtain an 
5 aqueous dispersion of a {meth)acry]ate-based polymer. 

[0085] In the same manner as rn Example 1, a (meth)acrySate-based polymer was recovered from the aqueous 
dispersion of a (meth) aery late-based polymer, to obtain a thermoplastic resin modifier (A-7). The resulted (meth)acr- 
ylate-based polymer had a Mw of 2,400,000. 

10 <Examples 1 to 4, Comparative Examples 1 to 3> 

[0086] The evaluation results of the flowability and storage stability of the powder bodies are shown in Table 1. As 
the PTFE powder in the table, Aflon PTFE CD-1 (trade name: manufactured by Asahi Glass Co., Ltd.) was used. 
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< Examples 5 to 8, Comparative Examples 4 to 7> 

[O0B7j The components shown In table 2 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-directiDn ttvin-screw ex:fruder (PCM-30) set at a cylinder temperature of 260"^ to produced a 
pellet. Then, using this pellet, injection molding was conducted by an Injection molding machine (SAV-60) set at a 
cylinder temperature of 260°C and a mold temperature of BO^C for connbustlbitlty test, and an Injection molcfing machme 
(M-1 OOAIl-DM) set at a cylinder temperature of ^O^C and a mold temperature of SCC for physical property evaluation, 
to obtain respective specimens. 

< Examples 9 to 11 , Comparative Examples 8 to 11 > 

[0088] The components shown in table 3 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PCM-30) set at a cylinder temperature of 260*C, to produced a 
pellet Then, using this pellet, injection molding was conducted by an injection molding machine (SAV-60) set at a 
cylinder temperature of 260*'C and a mold temperature of SO^'C for combustibility test, and an injection molding machine 
(M-1 OOAif-DM) set at a cylindertemperature of 260*'C and a mold temperature of SO^C for physlcaJ property evaluation, 
to obtain respective specimens. 

< Examples 13 to 16, Comparative Examples 12 to 15> 

[0089] The components shown in table 4 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PCM-30) set at a cylinder temperature of 260^C, to produced a 
pellet. Then, using this pellet, injection molding was conducted by an injectron mowing machine (SAV-60) set at a 
cylinder temperature of 260*C and a mold temperature of 60° C for combustibility test, and an injection molding machine 
(M-1 OOAII-DM) set at a cylindertemperature of 260*'C and a mold temperature of BO°C for physical property evaluation , 
to obtain respective specimens. 

<Examples 17 to 20, Comparative Examples 16 to 19> 

[0090] The components shown in table 5 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PCM-30) set at a cylinder temperature of 260^C, to produced a 
pellet. Then, using this pellet, injection molding was conducted by an Injection molding machine (SAV^eo) set at a 
cylindertemperature of260*'C and a moid temperature of 60**Cforcombustibility test, and an injection molding machine 
(M-1 OOAII-DM) set at a cylindertemperature of 260='C and a mold temperature of 60' C for physical property evaluation, 
to obtain respective specimens. 

<Examples 21 to 24, Comparative Examples 20 to 23> 

[0091] The components shown in table 6 were mixed at respective proportions (ratio by weight), and the spective 
proportions (ratio by weight), and the mixture was shaped by a co-direction twin-screw extruder (PCM-30) set at a 
cylinder temperature of 250''C^ to produced a pellet. Then, using this pellet, injection molding was conducted by an 
injection molding machine (SAV-60) set at a cylindw" temperature of 250'*C and a mold temperature of 80*C for com- 
bustibility test, and an injection molding machine (M-1 OOAII-DM) set at a cylinder terr^erature of 250*C and a mold 
temperature of BO'C for physical property evaluation, to obtain respective specknens. 

<Exampfes 25 to 28, Comparative Examples 24 to 27> 

[0092] The components shown In table 7 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PCM-30) set at a cytinder temperature of 250"C, to produced a 
pellet. Then, using this pellet^ injection molding was conducted by an Injection molding machine (SAV-60) set at a 
cylindertemperatureof 250'C and a mold temperature of 80^C for combustibility test, and an Injection molding machine 
(M-1 OOAII-DM) set at a cylindertemperature of ZSO^C anda mold temperature of 80"C for physical property evaluation, 
to obtain respective specimens. 

<Examples 29 to 32, Comparative Examples 28 to 31> 

[0093] The components shown in table 8 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-djrection twin-screw extruder (PCM-SO) set at a cylinder temperature of 250^C, to 30) set at a 
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cylinder temperature of 250°C, to produced a pellet. Then, using this pellet, injection molding was conducted by an 
injection molding machine (SAV-60) set at a cylinder tennperatu re of 250°C and a mold temperature of BO'^C for com- 
bustibility test, and an Injection nnolding machine (M-100AII-DM) set at a cylinder temperature of 250**C and a moid 
temperature of SO'C for physicaP property evaluation, to obtain respective specimens. 

<Examples 33 to 35, Comparative Examples 32 to 35> 

[0094J The components shown In table 9 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PCM-SO) set at a cylinder temperature of 250°C, to produced a 
pellet. Then, using this pellet, injection molding was conducted by an Injection molding machine (SAV-60) set at a 
c^rtindertenr^erature of 250^*0 and a mold tennperature of 80^*0 for combustibility test, and an injection molding machine 
OOAii-DM) set at a cylinder temperature of 250°C and a mold temperature of 80^C, for physical property evaluation, 
to obtain respective specimens, 

<Examples 37 to 40, Comparative Examples 36 to 39> 

[009S] The components shown in t^le 10 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin -screw extruder {PCM'30) set at a cylinder temperature of 250'C, to produced a 
pellet. Then, using this pellet, injection molding was conducted by an ejection molding machine conducted by an 
injection molding machine (SAV-SO) set at a cylinder temperature of 250''C and a mold temperature of SC^C for com- 
bustibilfty test, and an injection molding machine (M-100AM-DM) set at a cylinder temperature of 250°C and a mold 
temperature of QO°C, for physical property evaluation to obtain respective specimens. 

< Examples 41 to 44, Comparative Examples 40 to 43> 

[0096] The components shown In table 11 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PCM-30) set at a cylinder temperature of 220°G, to produced a 
pelfet. Then, using this pellet, injection molding was conducted by an injection molding machine (SAV-60) set at a 
cylindertempereture of 22Q*'C and a mold temperature of 60**C for combustibility test, and an injection molding machine 
(M-1 OOAII-DM) set at a cylinder temperature of 220^0 and a moFd temp^ature of GO^C for physical property evaluation, 
to obtain respective specim^s. 

< Examples 45 to 48, Comparative Examples 44 to 47> 

[0097] The components shown in table 12 were mixed at respective proportions {ratio by weight), and the mixture 
was shaped by a co-dlrectfon twin-screw extruder (PCM-30) set al a cylinder temperature of 280'C, to produced a 
pellet Then, using this pellet, injection molding was conducted by an injection molding machine (SAV-60) set at a 
cylinder temperature of 280=Cand a mold temperature of BO^'C for combustibility test, and an of S0°O for combustibility 
test, and an injection molding machine (M-1 OOAII-DM) set at a cylinder temperature of 280*'C and a mold temperature 
of 80'*C for physical property evaluation, to obtain respective specimens. 

<Exmples 49 to 52, Comparative Examples 48 to 5i> 

[0098] The components shown in table 13 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PCM-30) set at a cylinder temperature of 240** C, to produced a 
pellet. Then, using this pellet, injection molding was conducted by an Injection molding machine (SAV-60) set at a 
cylinder temperature of 230"C and a mold temperature of BO*C for combustibility test, and an injection molding machine 
(M-l OOAII-DM) set at a cylinder temperature of 230°C and amold temperature of 80*C for physical property evaluation, 
to obtain respective specimens. 

<Examples 53 to 58, Comparative Examples 52 to 55> 

[0099} The components shown In table 14 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PCM-30) set at a cylinder temperature of 240'*C, to produced a 
pellet Then, using this pellet, Injection molding was conducted by an injection molding machine (SAV-60) set at a 
cylinder temperature of 230°C and a mold temperature of 80*C for combustibility test, and an injection molding machine 
(M-lOOAIl-DM) set at a cylinder temperature of 230'C and a mold temperature of 230**C and a mold temperature of 
80**C for physical property evaluation, to obtain respective specimens. 
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<Exannples 57 to 60, Comparative Examples 66 to 69> 

[0100] The components shown in table 15 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder {PCM-30) set at a cylinder temperature of 240''C, to produced a 
pellet Then, using this pellet, injectron molding was conducted by an injection moSding machine (SAV-60) set at a 
cylinder temperature of 240'*C and a mold temperature of 60°Cfor combustibfllty test, and an Injection molding machine 
(M-tOOAll-DM) set at a cylinder temperature of 240^C and a mold temperature of 60<^C for physical property evaluation, 
to obtain respective specimens, 

<Examples 61 to 64, Comparative Examples 60 to 63> 

[0101] The components shown in table 16 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PGM-30) set at a cylinder temperature of 230*C, to produced a 
pellet Then, using this pellet, injection molding was conducted by an injection molding machine (SAV-60) set at a 
cylinder temperature of 230"*C and a mold temperature of 60° C for combustibility test, and an injection molding machine 
tM-100AII-DM) set at a c^rflnder temperature of asO'^C and a mold temperature of 60" C for physical property evaluation, 
to obtain respective specimens. 

<Examples 65 to 68, Comparative Examples 64 to 67> 

[0102] The components shown in table 17 were mixed at respective proportions (ratio by weight), and the mixture 
was shaped by a co-direction twin-screw extruder (PCM-30) set at a cylinder temperature of 230*'C, to produced a 
pellet. Then, using this pellet, injection molding was conducted by an injection molding machine (SAV-60) set at a 
cylinder temperature of 230*^0 and a mold temperature of eo^C for comb ustibilily test, and an injection molding machine 
(M-IOOAII-DM) set at a c^inder temperature of 230*C and a mold temperature of 60**C for physical property evaluation, 
to obtain respective specimens. 

[0103] Regarding the resulted specimens, the vertical combustion test, Izod impact strength, tensile strength and 
tensile elongation wens measured according to UL-94 standard, and the results are shown in Tables 2 to 1 7. 
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[01041 As the composition components In Tables 2 to 17, the foHowing components were specifically used. 
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"PC resin" : polycarbonate restn, manufactured by Mitsubishi Engineering Plastics K.K., trade name: Jupiron S- 
2000F 

"PBT resin' : polybutytene terephthalate re^n, manufactured by Mitsubishi Rayon Co., Ltd., trade name: Tafpet 
N1000 

5 - "PRE restn" : polyphenyiene ether resin; the used polyphenylene ether resin is poly(2,6-dimethyI-l ,4-pheny!ene) 
ether, had a reduced viscosfty measured by Ubbellohde viscometer in a 0.1% chloroform solution at 25*'C of 0.59 
"PSt resin" : polystyrene resin, manufactured by Nippon Polystyrene trade name: G440K 
"Ny6 resin" : polyamide resin, manufactured by Ube Industries. Ltd., trade name: UBE Nylon 1013B 
"PP resin" : polypropylene resin, manufactured by Mippon Polychem K.K., trade name: Novatec PR BC6 

10 . "PE resin" : polyethylene resin, manufactured by Nippon Polychem K.K., trade name: Novatec LD LC522 

"Graft copolymer 1 (ABS)" : ABS graft copolymer, manufactured by Mitsubishi Rayon Co,, Ldt., trade name: R-80 
"Graft copo]ymer2 (AAS)" : Acrylonitrile-butyl acrylale-styrene graft copolymer, manufactured by Mitsubishi Rayon 
Co., Ldt., trade name; MUX-80 

"Graft copolymers (SAS)" : Acrylonitrile-butyl acrylate-silicone graft copolymer, manufactured by Mitsubishi Rayon 
Co., Ldt., trade name: RK-200 

"\^nyl-based copol^flnr^er (SAN copolymer)" ; Acrylonrtrile-styrene copolymer^ manufactirrsd by Mitsubishi Rayon 

Co. J Ldt., trade name: AP-20 

"PTFE-contalning modifier A-1" : polytetrafluoroethylene-containing modifier (A-1 ) obtained In Production Example 
1 

20 . "PTFE-containing modifier A-2" : polytetrafluoroethyiene'Containing modifier (A-2) obtained in Production Example 
2 

" PTFE-contalning modifier A-3" : polytetrafluoroethylene-containrng modifier (A-3) obtained in Production Example 
3 

" PTFE-containing modifier A-4" : polytetraf luoroethylene-containing modifier (A-4) obtained In Pnaductlon Example 

25 4 

"PTFE-corrtalningmodtfler A-5" : polytetrafluoroetbylene-containing modifier (A-5) obtained in Production Example 
5 

"PTFE-contalning modifier A-6" : potytetraf fuoroethylene-contalnfng modifier (A-6) obtained in Production Example 
6 

30 • "Rame retardant 1" : Tripheny! phosphate, manufactured by Daihachi Kagaku Kogyo KK„ trade name: TTP 

"Flame retardant 2" ; halogenated epoxy oligomer, manufactured by Bromine Compounds Ltd., trade name: F240O 
"Flame retardant 3" : red phosphorus, manufactured by Bin Kagaku Kogyo trade name: Norba Red 120 
"Flame retardant 4" : tetrabisphenof Acarbonate oligomer, manufactured byTeljin Chemical K-K., trade name: FG- 
7500 

35 . "Flame retardant 5" : tetrablsphenoi A» manufactured by Tosoh Corp., trade name: Flame Cut 1 20R 

"Flame retardant 5" : magnesium hydroxide, manufactured by Kyowa Kagaku Kogyo K,K,, trade name: Kisma 5A 
"Flame retardant aid 1" : antimony trioxide, manufactured by Nippon Seiko K.K., trade name: Patox M 
"PTFE powder 1 " : polytetrafluoroethylene, manufactured by As ah I Glass Co. Ltd., trade name: Aflon PTFE CD-I 
"PTFE powder 2" : poIytetrafluoroeOiylene, manufactured by Darkin industries Ltd., trade name: F201L 

40 

< Examples 69 to 73, Comparative Examples 68 to 77> 

[0105] Compositions to which the modifier for thermoplastic resin of the present invention had been added, and 
compositions to which a PTFE powder or modifier for thennoplastic resin (A-3) had been added, or no PTFE powder 
45 had been added, for comparative, were prepared, and botlie molding was conducted by a blow molding machine having 
a screw diameter of 40 mm. The evaluation results are shown in Table 18. 
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[0106] The resfns specifically used as the resins in Table 1 B, bottle molding conditions, and evaluation nnethods are 
50 shown below. 

"ABS resin" : ABS graft copolymer, manufactured by Mitsubishi Rayon Co., Ltd., trade name: Diapet 3001 

IVJoPding conditions: cylinder temperature (C1 ): 1 80 ^C, (C2): 200*C, (C3): 200**C, head: 200*C, dice: 200"C 
"PC resm" : polycarbonate resin, manufactured by Mitsubishi Engineering Plastics K.K., trade name: Novalex 
55 7022A 

Molding conditions: cylinder temperature (01): 230 ^0, (C2): 260'C, {C3): 270'*C, head: 270**G, dice: 280^0 
"PET resin" ; polyethylene terephthalate resin, manufactured by Mitsubishi Rayon Co., Ltd., trade name: Dianite 
A-200 
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Molding conditions: cylinder temperature (C1): 2B0 "C, (C2); 280°C, (C3): 280'*C, head: 260**C. dice: 260°C 
"PS resin" : polystyrene resin, manufactured by Nippon Polystyrene K.K.; trade name: G440K 

Molding conditions: cylinder temperature {C1): 160 "C, (C2): laO'^C, (C3): 200'C, head: 200**C, dice: 210*'C 
"PE resin" : polyethylene resin, manufactured by Mitsui Chemical Co., Ltd.; trade name: Hrghzex 7000F 
5 Mofding conditions: cylinder temperature (C1): 150 *'C, (C2): 165^C, (03): 175*^0, head: 175^C, dice: ITS'^C 

" PTFE-contatning modifier A-3" : poiytetrafluoroethylene-containing modifier (A-3) obtained in Production Example 
3 

"PTFE powder 1 '* : polytetrafluoroethylene, manufactured by Asahr Glass Co. Ltd., trade name: Aflon PTFE CD-1 

10 (a) "Draw down in molding" 

[01 07] Draw down of parison in molding of was visually judged according to the following critenon. 

O : Die swell is large, and no draw down Is observed. 
'5 X : DJe swell Is small, and draw down is obsen/ed. 

(b) "Appearance of bottle' 

[0108] The appearance of the resulted bottle was visually judged according to the foUowing criterion. 

20 

O : Gloss is excellent, and surface roughening is not found. 
X : Gloss is poor, and surface roughening Is found. 

< Examples 74 to 1 06, Comparative Examples 78 to 92> 

25 

[0109] The components shown in Tables 19 to 22 were mixed at respective proportions, and the mixtures were 
subjected to extrusion molding by a 50 mm single screw extruder (manufactured by IKG K.K.) at a cylinder temperature 
set 31230*0, to obtain sheets made of thermoplastic resin compositions having a width of 80 mm and a thickness of 
3 mm. Ftegarding the resulted sheets, the following items were evaluated. The results are shown in Tables 1 9 to 22, 

Surface appearance; The resuFted sheet was visually observed and judged according to the following criterion. 

O : Surface roughening, splinter, generation of fish eyes supposed to be caused by poor dispersion of PTFE, 
are not observed. 

35 X: Surface roughening, splinter, generation of fish eyes supposed to be caused by poor dispersion of PTFE, 

are obsersred. 

Plate out: Pollution on the surface of a roll in molding was (^served, using a two-roll mlJL 

'^o O : No pollution on the surface of a roll 

A: Slight pollution on the surface of a roll 
X ; Heavy pollution on the surface of a roll 
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[01 10] As the compositiori components in Tables 1 9 to 22, the following components were specifically used. 
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"PP resin 1" : polypropylene resin, manufBtctured by Nippon Poiychem K.K., trade name: Novatec PP BC06C, 

molding temperature: 230' C 

"PP resin 2" : polypropylene resin, manufactured by Nippon Polychem trade name: Novatec PP FY-6C, mold- 
ing temperature: 230**C 

"PE resin 1 " : polyethylene resin, manufactured by Nippon Polychem K,K., trade name: Novatec HD l-fY540, mold- 
ing temperature: 21 0°C 

"PE resin 2" : polyethylene resin, manufactured by Nippon Polychem K.K., trade name: Novatec LD LJ801 N, mold- 
ing temperature: 210''C 

"PS resin" : polystyrene resin, manufactured by Nippon Polystyrene K,K.; trade name: G440K, molding tempera- 
ture: 230'*C 

"ABS resin" : acrylonitrile/styrene copolymer reinforced by rubber, manufactured by Mitsubishi Rayon Co., Ltd., 



39 



EP 1 398 352 A1 



trade name: Diapet, molding temperature: 200*C 

"PET resin" : polyethylene tereF^ithalate resin, manufactured by Mitsubishi Rayon Co., Ltd., trade name: DIanfte 
PA-200, molding temperature: gSO^C 

"Biodegradable resin* : polylactic acid-based resin, manufactured by Shimadzu Corp., trade name: Lacty 9400, 
molding temperature: 220*^0 

"Recycled PR resin" : That obtained by two cycles of extrusion, shaping and grinding of PP resin 1 was used. 
Molding temperature: 230*C 

"Bumper ground product" : An automobiie bumper essentially composed of a PP resin was ground into pellets. In 
the present invention, TSOP was used as aspecifrc example. Molding t«nperature: 240^C 
"Recycled PET resin" : Materials other than PET were removed from fractioned and collected PET bottles used 
for beverage and the like, then, washed with a weak alkaline aqueous solution and water, then, wet-ground, then, 
resins other than the PET resin and, metal pieces were separated by utilizing specific gravity difference, to obtain 
ground products of PET bottles. Molding temperature: 250'*C 

" PTFE-containing modifier A-S" : polytetraf luoroethylene-contalning modifier (A-3) obtained in Production Example 
3 

"Thermoplastic rssin modifier A-7*' : A Cmeth)acrylate'based poliflTter (A-7) obtained in Production Example 7 
"PTFE powder 1 " : polytetraf tuoroethylene, manufactured by Asahl Glass Co. Lid., trade name: Afion PTFE CD-I 

<Examples 107 to 1 23, Comparative Examples 93 to 101 > 

[0111] The components shown in Tables 23 to 24 were mixed at respective prqsortions, and the mixtures were 
subjected to extrusion f oami ng molding by a 50 nm single screw extruder (manufactured by IKG K.K.), to obtain foamed 
sheets having a width of 80 mm and a thickness of 5 mm. Regarding the resulted foamed sheets, the following items 
were evaluated. The results are shown in Tables 23 to 24, 

Foamed cell condition in mended article: The section of a foamed sheet was observed and Judged according to the 
following criterion. 

O : Ratio of celi size near surface to cell size at center part is not over 2-fold. 
X : Ratio of cell size near surface to cell size at center part Is over 2-fold. 

Surface appearance of molded article: The surface of a foamed sheet was visually observed, and judged according 
to the follovtnng criterion. 

O : No trace of foam breaking is found on the surface of a sheet, and the sheet Is smooth. 

X : Trace of foam breaking Is found on the surface of a sheets and the sheet reveals unevenness on the surface. 
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[01 1 2] As the composrtjon components in Tables 23 to 24, the following components were specifically used. 
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"PP resin" : polypropylene resin, manufactured by Nippon Polychem K.K., trade name: Novatec PR FY-6C, molding 
temperature: 230*^0 

"PE resfn 1" : polyethyJene resin, rrjanufactured by Nippon Polychem trade name: Novatec HD HJ580, mold- 
ing temperature: 210°C 

"PE resin 2" : polyethylene resin, manufactured by Nippon Polychem K,K., trade name: Novatec LD LC720, molding 

temperature: 210*C 

"PE resin 3" : polyethylene resin, manufactured by Nippon Polychem K.K., trade name: Novatec LL UJ370, molding 
terr^erature: 210*C 

"PET resin'* : polyethylene terephthalate resin, manufactured by Mitsubishi Rayon Co., Ltd.. trade name: Dianite 
KB-560, molding temperature: 250^C 

"Recycled PP resin" ; That obtained by two cycles of extrusion, shaping and grinding of PP resin 1 was used. 
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10 



Molding temperature: 230^0 

"Recyded PET resin*' : materials other than PET were removed from f ractloned and collected PET bottles used 
for beverage and the like, then, washed with a weak alkaline aqueous solution and water, then, wet-ground, then, 
resrns other than the PET resin and» metal pieces were separated by utilizing specific gravity difference, to obtain 
ground products of PET bottles. iWoldlng temperature: 250**C 

"PS resin" : polystyrene resin, manufactured by Nippon Polystyrene K.K.; trade name: G440K, molding tempera- 
ture: 230''C 

"ABS resin" : acrylonitrlle/styrene copolymer reinforced by rubber, manufactured by Mitsubishi Rayon Co., Ltd., 
trade name: DIapet 3001, molding temperature: 200''C 

"PTFE-containing modifier A-4" : polytetrafluoroethylene-containing modifier (A'4) obtained in Production Example 
4 

"Thermoplastic resin modifier A-7" : A (meth)acry[ate-based polymer (A-7) obtained in Production Example 7 
"PTFE powder 1" : polytetrafluoroethylene, manufactured by Asahi Glass Co. Ltd., trade name: Afton PTFE CD-I 



'5 [0113] As described above, when the thermoplastk; resin modifier of the present Invention is used, the dispersiblllty 
of polytetrafluoroethylene ts high in adding to the thermoplastic resin, and various physical properties suc^ as flame 
retardancy, mechanlcE^ properties and the like are improved by addition In small amount, and the dispersiblllty of fillers 
is Improved, further, a foamed body of excellent appearance having unifomn foamed cells Is obtained. 
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A modifier for themnoplastic resin, comprising polytetrafluoroethylene (A), and an alkyi (meth)acrylate-based pol- 
ymer (B) containing 70% by weight or more of a constituent unit composed of an alkyl (meth)acrylate carrying an 
alky! group having 1 to 4 carbon atoms. 



2, The modifier for thermoplastic resin according to Claim 1 wherein the content of the polytetrafluoroethylene (A) is 
40 to 70% by weight. 

30 3- The modifier for thermoplastic resin according to Claim 1 wriiereln the weigh-average molecular weight of the alkyl 
(meth)aay late-based polymer (B) is from 20,000 to 100,000. 
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4. The modifier for thermoplastic resin according to Claim 3 wherein the weigh-average molecular weight of the alkyl 
{meth)acryJate-based polymer (B) is from 20,000 to 50,000. 

5. The modifier for thermoplastic resin according to Claim 1 , comprising the alkyl {meth)acrylate-based polymer (B) 
which contains an alkyl methacrylate carrying an alkyi group having 1 to 4 carbon atoms and an alkyl aery late 
carrying an alkyl group having 1 to4c^on atoms and in which the total content of these coiwtftuent units Is 70% 

by weight or more. 

6. The modifier for thennoplastic resin according to Claim 5 wherein the alkyl (meth)acrylate-based polymer (B) is a 
copolymer composed of 50 to 90% by weight of an alkyl methaaylale carry Fng an alkyl group having 1 to 4 carbon 
atoms and 1 0 to 50% by weight of an alkyl acrylate carrying an alkyl group having .1 to 4 carbon atoms. 

7. The modifier forth enmpplastic resin according to Claim 1 ^ obtained by polymerizing monomers containing 70% by 
weight or more of an atkyi (meth)acrylate carrying an alkyl group having 1 to 4 carbon atoms In the dispersion 
wherein polytetrafluoroethylene (A) particles having an average particle size of 0.05 to 1 ,0 are dispersed, to 
fomithe alkyl {meth)acrylate-based polymer (B), then coagulating or spray-drying solid components in the resulted 
dispersion. 

8. The modifier for thenrfoplastlc resin according to Claim 1 , obtained by polymerizing monomers containing 70% by 
weight or more of an alkyl (meth)acrytate carrying an alkyl group having 1 to 4 carbon atoms In the dispersion 
wherein polytetrafluoroethylene (A) particles are dispersed, to form the alkyl (meth)acry late-based polymer (B) 
particles having an average particle size of 0.05 to 0,15 iim, then coagulating or spray-dryrng solid components 
in the resulted dispersion. 

9. The modifier for themnoptastic resin according to Claim 1 . obtained by polymerizing monomers containing 70% by 
weightormoreof anaikyi (meth)acrylate carrying an alkyl group having 1 to 4 carbon atoms In a dispersion wherein 
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pDlytetra«uoroethylene (A) particles are cflspersed, to form an alkyi (meth)acrylate-basecl polymer (B) having a 
weigh-average molecular weight measured by gel permeation chromatography of 20,000 to 5,000,000, then co- 
agulating or spray-drying solid components in the resulted dispersion. 

10. The modifier forthermoplastic resin according to Claim 1, obtained by mixing a dispersion wherein the alkyi (meth) 
aery late-based polymer (B) particles are dispersed, which was prepared by polymerizing monomers containing 
70% by weight of more of an alky! (meth)acrylate carrying an alkyi group having 1 to 4 carbon atoms, with a 
dispersion wherein the polyEetrafluoroethylene (A) particles having an average particie size of 0.05 to 1 .0 |im, and 
coagulating or spray-drying solid components in the mixed dispersion, 

11. The modifier for thermoplastic resin according to Claim 1 , obtained by mixing a dispersion wherein the alkyi (meth) 
acrylate-based polymer (B) particles having an average particle size of 0.05 to 0.15 \im, which was prepared by 
polymerizing monomers containing 70% by weight of more of an alkyi (meth)acrylate carrying an alkyi group having 
t to 4 carbon atoms, with a dispersion wherein the polytetrafluoroethylene (A) particles, and coagulating or spray- 
drying solid components in the mixed dispersion. 

12. The modifier for thermoplastte resin according to Claim 1 , obtained by mixing a dispersion wherein the alkyi (meth) 
acrylate-based polymer (B) particles having a weigh-average molecular weight measured by gel pemneation chro- 
matography of 20,000 to 5,000,000, which was prepared by polymerizing monomers containing 70% by weight of 
more of an alkyi (meth)acrylate carrying an alkyi group having 1 to 4 carbon atoms, with a dispersion wherein the 
polytetrafluoroethylene (A) particles having an average particle size of 0.05 to 1 .0 p,m, and coagulating or ^ray- 
drying solid components in the mixed dispersion. 

13. A themioplastic resin composition obtained by adding the modifier according to Claim 1 to a thermoplastic resin 
(C) so that the content of the polytetrafluoroethylene (A) is 0:001 to 20 parts by weight based on 1 00 parts by 
weight of the thermoplastic resin (C). 

14. A thermoplastic resin composition comprising the modifier according to Claim 1 , a thermoplastic resin (C) and a 
flame retardant (D). 

15. A thermoplastic resin compositbn comprising the modiHer according to Claim 1, a thennoplastic resin (C) and a 
filler (E). 

16. A molded article obtained by injection molding, extrusion molding or extmsion blow molding of the thermoplastic 
resin composition according to Claim 13. 

17. A mokied article obtained by injection foaming molding or extrusion forming molding of the thennoplastic resin 
composition according to Claim 13. 
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